Summary: For the purpose of clarifying <I>in vivo</I> pharmacokinetics of OPB-2045 (1-(3,4-dichlorobenzyl)-5-octyl-biguanide hydrochloride) in rats, a single subcutaneous administration of <SUP>14</SUP>C-OPB-2045 was given to male, female and pregnant rats to study the distribution of the compound by whole body au toradiography. Also, a single percutaneous administration of <SUP>14</SUP>C-OPB-2045 and <SUP>14</SUP>C-Chlorhexidine was given to rats to study and compare the distribution at the site of administration by microautoradiography.<BR> 1. In male and female rats, very high radioactivity was distributed at the site of administration and in the contents of the intestine, and high radioactivity in the adrenals and in the contents of the bladder. Disap pearance of the radioactivity at the injection site was slow. Distribution of radioactivity in the brain, blood, testis, seminal vesicle, ovaries and uterus was slight.<BR> 2. Distribution in pregnant rats was characterized by slight radioactivity distribution in the ovaries and placenta and almost no present in the fetus and amniotic fluid.<BR> 3. When <SUP>14</SUP>C-OPB-2045 was administered percutaneously, radioactivity was distributed mainly in the corneal layer of epidermis and was slightly distibuted in the hair and hair follicles. When Hibiten solution containing <SUP>14</SUP>C-Chlorhexidine was administered percutaneously, radioactivity was distributed in the epider mis from the corneal to the basal layers, sebaceous gland and hair, and were slightly distributed in the hair follicles.
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Introduction
A new synthetic compound OPB-20451) (1-(3,4 dichlorobenzyl) 5-octyl-biguanide hydrochloride) has potent antibacterial activity against Gram-negative bac teria, and Gram-positive bacteria including MRSA (methicillin-resistant Staphylococcus aureus) and VRE (vancomycin-resistant Enterococci).2) Absorption, distri bution and excretion of OPB-2045 following a sub cutaneous administration of OPB-2045 in rats were al ready reported.3) In this study, we investigated the tis sue distribution following a single subcutaneous adminis tration of 14C-labeled OPB-2045 in rats and subsequent preparation of whole body autoradiogram. Also, we stu died the distribution in the skin following a percutane ous administration of 14C-labeled OPB-2045 and 14C-la beled Chlorhexidine in rats and subsequent preparation of microautoradiograms of the skin obtained from the site of administration. Gluconic acid was added to 14C-Chlorhexidine at a mo lar ratio of 2 : 1, and the mixture was dissolved in dis tilled water to adjust the 14C-Chrolhexidine concentra tion to 0.1(w/v) %. A 5% Hibiten solution was diluted with distilled water to adjust the Chlorhexidine concen tration of 0.1(w/v) Yo. These solutions were mixed at equal volumes, and the resultant pexture was used as test solution. 3. Animals CRJ: CD® Sprague-Dawley (SD) rats were purchased from Charles River Japan Inc., and used for experiments following acclimatization. Animals were housed at 23±2°C, 60±10% relative humidity, and a 12 h light/ dark cycle, and given solid pellet MF (Oriental Yeast Co., Ltd.) and Otsuka's exclusive tap water ad libium. a) Whole Body Autoradiography Study Male and female rats were used for experiments at 6-7 weeks of age (4 male rats, body weight: 199^-220 g; 4 female rats, body weight: 171^-184 g). Pregnant rats were used for experiments on Day 18 of pregnancy (3 rats, age: 12-13 weeks, body weight: 294-344 g). b) Microautoradiography Study Male rats were used at 7 weeks of age (2 male rats, body weight: 220 and 237 g).
Administration Method a) Whole Body Autoradiography Study
The test solution was administered subcutaneously into the dorsum of each rat at a dose of 1 mg/2.5 ml/kg. b) Microautoradiography Study On the day before administration, the hair on the back of rat was shaven with electric clippers (Thrive #900; Daito Electric Machines) and with an electric razor (Broun Japan). A lint cloth (2.5 cm x 2.5 cm, Imanaga Co.) impregnated with 0.3 ml of the test solution, ap plied to the shaven area with cloth tape (Dermicel; Joh nson & Johnson Medical), and covered with an elastic adhesive bandage (Elatex 5; Alcare Co.). In this man ner, 14C-OPB-2045 and 14C-Chrolhexidine was ad ministered subcutaneously. One hour after administra tion the lint cloth and tape were removed and the applica tion site was wiped with methanol-moistened cotton. 
Whole Body Autoradiography
Following a single subcutaneous administration of 14C-OPB-2045 in rats , the animals were sacrificed with ether anesthesia at 8, 24, 72 and 168 hours (1, 8 and 24 hours for pregnant rats), and frozen with hexane-dry ice. Animals were depilated all over the body using elec tric clipper, and frozen again with hexane-dry ice. The animals were daubed with 0.5% CMC between the stub ble, and embedded in the stage with 4% CMC. The stage was attached to a cryomicrotome (PMV45MP; LKB) to prepare frozen specimens of 30µm in thickness at a temperature of about -25°C. Frozen sections ob tained were freeze-dried for 14 to 18 days. After freeze drying, the sections covered with a protective film (4 µm, Diafoil membrane, Mitsubishi Kasei), and closely contacted with an imaging plate (IP; Fuji Photo Film Co., Ltd.) for 16 hours. The IPs were read using a bio imaging analyzer BAS2000 (Fuji Photo Films Co., Ltd.) to prepare the whole body autoradiograms. 6. Microautoradiography At 1 hour after percutaneous administration of 14C OPB-2045 or 14C-Chlorhexidine to rats, the animals were anesthetized with ether and the skin at the site of administration was incised. The skin incised was fixed with 10% buffered formalin solution by a tissue proces sor (ETP-120B, Chiyoda Seisakusho Co., Ltd.), de hydrated with 70-V 100% ethanol and 100% xylene and then fixed in paraffin. The specimens fixed in paraffin were sectioned thinly by a microtome LS-113 (Mat suyoshi Medical Devices), and mounted on slide glass es. Then, the specimens were deparaffinized with 100% xylene and 70^100% ethanol using a Sakura diversified stainer (DRS-60; Chiyoda Seisakusho Co., Ltd.), and atomic nucleus emulsion (NR-M2, Konica) was coated on the specimens according to the dipping method. Af ter exposing for 3 weeks in a refrigerator, the specimens were developed with a Rendol (Fuji Photo Films Co., Ltd.) for 5 minutes at 18°C. The developing process was terminated by 1.5% acetic acid at 18°C for 2 minutes. The specimens were fixed at 18°C for 10 minutes in a twohold dilutent of Super-Fuji Fix (Fuji Photo Films Co., Ltd.), washed in water for 20 minutes, air-dried. The specimens stained with Hematoxylin/Eosin stain ing using an automatic staining apparatus , mounted with Eukitt (Takahashi Glass Technologies), observed with a biological microscope (XRF-31; Nikon) and pho tomicrographed (UFX II A; Nikon). In both male and female rats, very high radioactivity was distributed at the injection site and contents in the intestine, followed by the bladder and adrenals at 8 hours post dose. Then, high radioactivity was distribut ed in the thyroid gland, kidneys, submandibular gland and liver. Radioactivity in the blood was very low, and almost no radioactivity was distributed in the brain, ova ries, uterus and eyeballs.
At 24 hours post dosing, very high radioactivity was distributed in the injection site, followed by the intesti nal contents. At 72 hours post dosing, very high radioac tivity was still distributed in the injection site. Radioac tivity in the adrenals, thyroid gland, kidneys, subman dibular gland and liver disappeared with time.
b) Pregnant Rats A single subcutaneous administration of 14C-OPB 2045 was given to 3 female rats on Day 18 of pregnancy at a dose of 1 mg/kg. Whole body autoradiograms at 1, 8 and 24 hours post dose were shown in Fig. 4. In Fig. 4 , the autoradiograms of same time were prepared from one animal.
At 1 hour post dose, low radioactivity was distributed in the ovaries and placenta, but almost no radioactivity was distributed in the fetus and amniotic fluid. Radioac tivity in the blood was very low. At 24 h post dose, radioactivity in the ovaries and placenta was very slight.
Microautoradiography a) 14C-OPB 2045
14C-OPB-2045 was administered percutaneously to one male rat. Microautoradiograms prepared from the applied skin of rat at 1 hour post dose were shown in Fig. 5 . Many silver particles were observed in the corneal lay er of epidermis, but not in the sebaceous gland. Also slight silver grains were observed in the hair and hair fol licles.
b) 14C-Chlorhexidine 14C-Chlorhexidine containing Hibiten was ad ministered percutaneously to one male rat. Microau toradiograms prepared from the applied skin of rat at 1 hour post dose were shown in Fig. 6 . Silver grains were observed in the epidermis from the corneal to basal layers. Silver grains were also observed in the sebaceous glands and hair, and slightly in the hair follicules. When a single subcutaneous administration of 14C OPB-2045 was given to male and female rats, very high radioactivity was distributed at the injection site and in the contents of the intestine, followed by the adrenals and in the contents of the bladder.
Distribution of radioactivity in the blood, testicles, seminal vesicles, ova ries, uterus and eyeballs was slight, and almost no radioactivity was distributed in the brain. In rats with a bile cannula in place, biliary and urinary excretion of radioactivity at 24 hours post dose has been reported as 34.1% and 14.2%, respectively, of the dose.3) These findings suggest that the high radioactivity in the con tents of the intestine was originated from the bile, while those in the contents of the bladder was originated from the urine. Radioactivity of the adrenals disappeared with time, but the disappearance of radioactivity at the injec tion site was slow, with no marked gender-based differ ence. Results obtained in the whole body au toradiography agreed well with results from a study of tissue radioactivity concentration in male and female rats.3) In pregnant rats during late gestation, low radioactivi ty levels were seen in the ovaries and placenta, but little radioactivity was found in the fetuses and amniotic fluid. These findings demonstrated low fetal uptake of OPB 2045 and its metabolites. In the microautoradiograms in the skin of application site at 1 hour after application of 14C-OPB-2045 to rat, many silver grains was observed in the corneal layer of epidermis at the application site. No silver grains were observed in sebaceous glands, but a few were found in the hair and hair follicles. In the microautoradiograms in the skin of application site at 1 hour after application of 14C-chlorhexidine to rat , many silver grains were ob served in the epidermis from corneal layer to the basal layer at the site of administration. Also, silver grains were observed in sebaceous gland and hair, and at a small in the hair follicles. From these results, it was proved that there was a difference in the distribution of the radioactivity in skin when 14C-OPB-2045 and 14C
Chrolhexidine was administered percutaneously. 
